Abstract: Sustainable production systems have become a relevant issue for consumers in the wine industry. Several studies have revealed that consumers are increasingly interested in organic wine and have attempted to estimate the price premium that consumers would have to pay for this 'new' product. The aim of this paper is to assess the role of organic attributes in driving consumer choice, and how consumer socio-demographic characteristics influence the price premium for organic wine. An on-line survey was administrated among Italian wine consumers (N = 317) and an ordinal logistic regression model, based on cumulative probability distribution, was estimated. The results show important differences in the Willingness to Pay (WTP) between different market segments. Younger people have a more positive attitude towards wine with sustainable characteristics, and we found that consumers aged under 50 have a higher WTP. Price is another attribute that affects preferences for organic wine: consumers that state that price is a very important factor in the choice of a bottle are less willing to pay for organic wine. Consumers characterized by a low consumption frequency have a higher WTP for organic wine.
Introduction
Worldwide consumer choices are paying growing attention to environmentally friendly practices and green products. The latest tendencies confirm a greater concern for health and the environment [1] [2] [3] [4] [5] [6] , and organic products in particular are perceived by consumers as healthier and of a higher quality, as well as more respectful of the environment.
Sustainable production systems have become a relevant issue for consumers in the wine industry [7] . Numerous studies in different countries have revealed that consumers are increasingly interested in organic wine. The definition of organic wine is not consistent, and different eco-labels related to organic certification are only partially recognized and understood by consumers [8] [9] [10] . This is also due to the presence of a growing number of regulations and standards. In the European Union, while a standard has existed for organic grapes since 1991, there was no standard for organic wine until recently. A formal definition of organic wine has only existed in the EU since 2012, when the rules for organic wines were implemented. Until then, a wine made in a more natural way could only have been described as a "wine made from organic grapes", which does not necessarily mean that it was vinified in an organic way. The new standard, set by Regulation (EU) No. 203/2012, was implemented for the 2012 harvest.
In general, organic production costs are higher than the conventional alternative [8] . In order to make organic production possible, consumers need to pay higher prices for such products. The higher price for organic products is a consequence of both the higher costs of production and processing and the greater value that these products have for consumers, who perceive them as higher-quality, healthier, and more environmentally friendly.
There is a growing amount of literature on the market regarding certification and quality standards, including articles that specifically refer to organic wine. Preferences for organic products vary across countries and consumers within a specific country [11] . Consumers with specific values and attitudes are willing to pay more for organic food and wine.
First of all, it is important to highlight the fact that consumers are often unable to make informed purchase decisions when they choose sustainable food or wine, because the benefits associated with such products are poorly conveyed, and because consumers have a limited knowledge of sustainable agricultural production practices [12] [13] [14] [15] . Several authors [9, 10] have pointed out that the definition of organic wine is not consistent globally, and related terms such as sustainable, natural, or biodynamic can be confused.
Regarding the influence of information on organic methods, Schäufele and Hamm [7] confirmed that higher levels of knowledge are related to a more positive perception, a greater willingness to purchase organic wine [16] , and a greater likelihood of paying a price premium for organic wine without added sulphites [17] .
Greater knowledge regarding wine in general also makes consumers more likely to prefer organic wine [18] .
Only a small segment of the consumers is willing to buy sustainable or eco-friendly wine [14, 19] .
In a cross-national study, a consumer segment of about 35-38% valued environmentally sustainable wine [20] , whereas a higher percentage (73%) of respondents from New Zealand was interested in sustainable wine.
The analysis by Pomarici et al. [14] of Italian wine consumers showed an interest in eco-friendly wine and in particular, in the need to preserve natural resources and reduce water consumption when producing wine. The results indicate that 46% of respondents believe that the former aspect is very important, while only 28% believe in the specific importance of the water aspect. Applying a cluster analysis, the study identifies two different segments: the first (68% of the sample) includes consumers less sensitive to the environmental impacts of wine production, while the second includes respondents who pay greater attention to environmental aspects.
A more recent study, conducted by Schäufele and Hamm [21] and based on a German household panel dataset (real purchase data), indicated that ethically concerned wine consumers accounted for 35% of all German wine-purchasing households. However, only 21% showed a relatively high level of action when it came to environmentally conscious wine purchase behaviour. The rest of the ethically concerned wine consumers were indeed sustainably oriented, but did not convert these attitudes into actual purchase behaviour, probably because of the so-called "price barrier".
As for the amount of price premium, Sogari et al. [22] , based on a survey on the perception of Italian consumers towards sustainable wine, highlighted the fact that consumers with a positive attitude towards sustainable wine and a strong belief in certification account for the majority of individuals (30.7%), with a WTP in the range of 2.01-3.00€. On the other hand, consumers with a positive attitude towards sustainable wine, but who do not believe in the importance of certification and environmental protection, are more willing to pay a price in the 1.01-2.00€ range. Cluster 3 is characterized by a very high WTP for both the 3.01-5.00€ and 5€ + ranges, confirming that even if they do not believe in the certification system, their attitude towards sustainable wine is extremely positive. In the last cluster, more than 45% of consumers would be prepared to pay either nothing or less than 1.00€ for a wine certified as sustainable.
As for the motivation for the purchase of organic wine, some studies found that consumer perceptions of environmental benefits [23] and environmental consciousness and curiosity [17] were positively related to the purchase of organic wine. However, those studies were based exclusively on surveys and did not involve tasting or sensory evaluations. Rahman et al. [24] found taste alone to be a strong predictor of wine preferences, not only in the case of organic wines, but also for all four wines in their study. Positive health effects are also a determining factor [23, 25] .
Another important variable affecting organic wine purchase is the origin of the wine: this has a greater influence on consumer preferences than production methods [18, 26] .
Habits are also important drivers of sustainable wine. Being responsible for food shopping and wine purchasing or consumption frequency may influence willingness to pay a price premium [13, 27] . In particular, those who drink wine more often are more interested in sustainable wines; consumers who are less interested in the sustainability of wine consume wine less frequently [14] .
When choosing a bottle, individuals who are less interested in the sustainability of wine mainly pay attention to the price and the area of production, while the more environmentally oriented consumers spend more on average for wines consumed at home, and their wine choices are more heavily influenced by grape variety [14] .
With reference to socio-demographic variables, Schäufele and Hamm [7] found that these could influence consumer behaviour indirectly, through attitudes. In particular, as regards gender, several authors found a significant relationship between this variable and behavioral intention: females are willing to pay a higher price premium [28] . Consumer income also has a positive impact on WTP for sustainable wine [14, 28] . D'Amico et al. [17] did not find this correlation. With regard to age, empirical results are mixed: some studies indicated that younger people had a more positive attitude towards wine with sustainability characteristics [22, 29] , while other studies found that older consumers had a higher WTP [13, 28] and were more likely to purchase [27] sustainable wine.
Because of the high level of product differentiation, consumers vary widely in their preferences regarding wine attributes. Identifying different segments of consumers allows for the development of specific marketing strategies. Numerous authors have carried out segmentation studies that have found homogeneous consumer segments.
The aim of this work is to assess the role of organic attributes in driving consumer choice, and how consumer socio-demographic characteristics influence the price premium for organic wine.
We have not referred to the Stated Choice Experiment (SC) to elicit information on preferences, because there is a high risk of respondents making different choices from those made in the real-life situation, producing the so-called hypothetical bias.
It is well-known that in SC experiments, it is costly to run, and very difficult to measure, hypothetical bias, and literature on how to mitigate hypothetical bias is currently rather limited.
To circumvent this problem, we decided to ask the respondents what price premium they were willing to pay for an organic wine. An ordinal logistic regression model, based on cumulative probability distribution [30] , was used to achieve the aim of our work.
The paper is structured as follows: Section 1 reviews the literature on sustainability in the wine sector, and in particular, the influence of this attribute on consumer choice. The methodologies and analysis are presented in Section 2, and the results and discussion in Section 3. Finally, some conclusions and recommendations are provided on the potential for expanding the demand for organic wine in Italy.
Materials and Methods

Survey
The questionnaire was aimed at examining consumer perception of organic wine, willingness to buy this kind of wine, and willingness to pay a price premium for it. It was divided into sections and composed of 36 questions.
The questionnaire was distributed in April 2017 through social networks (Twitter, Facebook, Instagram); instant messaging apps (Facebook Messenger and Whatsapp); and, to a lesser extent, through mailing lists of famous wineries. We know the limit of this kind of survey: it does not supply a random sample of wine's consumer universe (who are unknown), but through a sample of 576 answers, we were able to collect the main characteristics of the population and by the POM model, we could account for sample heterogeneity, such as oversampling people with high-level education. Finally, we think that the on-line survey strengths (mainly speed and cost-effectiveness) overcome the weaknesses (self-selection bias, which remain an unresolved issue even in CATI or face-to-face surveys.
In total, 576 answers were collected, and 487 of them were from interviewees who stated that they consume wine. Additionally, 61% of them stated that they lived in Veneto and the remaining 39% in other regions.
All the interviewees were asked if they regularly buy organic products, and why or why not. One section of the questionnaire examined wine consumption habits. Some questions were put to those who stated that they consumed wine, in order to understand their wine purchasing habits in general: for example, where they consume wine most frequently, frequency of consumption, price range of bottles they buy, whether they buy specialized wine magazines, and the most frequent mode of purchase.
The interviewees who stated that they personally bought wine bottles were asked to specify the importance given to some attributes of wine at the moment of purchase, using a five-point Likert scale. For the statistical analysis, we have reduced the five-point Likert scale to the following three evaluations: low (not important and slightly important), moderate, and high (important and very important) importance. The attributes in the questionnaire were bottle design, wine varietal, producer/winery brand, price, place of production, year, certification (CDO/GCDO/PGI), lack of chemical additives, and organic certification.
The most important section of the questionnaire was entirely dedicated to understanding the interviewees' perception of organic wine and their potential willingness to pay a price premium, using 10 classes from 0.5 euro to more than 5 euro, with a 50 cent range in each class. The aim of this section was to understand whether organic wine is present in the interviewees' everyday life, and the reason why consumers decide to buy or not buy organic wine.
The last section contained a number of socio-demographic questions.
Proportional Odds Models
Following the approach adopted by Brant [31] and Bender and Grouven [32] , we used the Proportional Odds Model (POM) to fit observed variables to an ordinal outcome. The POM was introduced by McCullagh [30] for ordinal logistic regression and is based on the cumulative distribution function:
where j = 1,2, . . . ,J is the outcome category, X is a matrix (nxp) of explanatory variables, α_j and β (a vector (px1)) are p+J parameters which must be estimated, and P(Y ≤ j) measures the probability of Y falling at or below a given j. From (1), the following odds can be calculated:
If the cumulative odds are less than 1 (more than 1), the interviewee's response is associated with a shift towards the right (left) of the response scale, namely a rise in the probabilities in the higher categories.
The POM can be estimated by (2) transforming to linear form by calculating the natural logarithms of the odds [33] :
where each element of β describes the influence of the p explanatory variables on the logit, while α_j is related to the outcome category and not used in the interpretation of results. This effect does not change for all the J-1 cumulative logits. The more relevant assumption of such a logit formulation requires the common effect of β in the J-1 equation. Therefore, the J cumulative probability curves have the same shape. The odds ratio (OR) can be calculated by comparing cumulative probabilities and their complements. Given the two values x 1 e x 2 for the i-th explanatory variable X i , OR is derived from the following expression:
If x 2 − x 1 = 1, OR is equal to exp(β) for each outcome category j and this makes it possible to define (3) as a proportional odds model.
Testing the parallel lines assumption
This assumption states that the dependent variable's categories are parallel to each other. When the assumption does not hold, it means that there is no parallelism between the categories [34] . According to this assumption, parameters should not change across categories. If the assumption does not hold, interpretations of the results will be incorrect.
Brant's Wald Test [31] and other related tests, such as the Likelihood Ratio Test, can be used to assess the parallel lines hypothesis [35, 36] , together with a graphic approach (as detailed in Harrell´s book). The H 0 hypothesis states whether the coefficients of the independent variable (βj) are the same for each category j.
Goodness of fit
Many tests can be performed to check the goodness of fit of the estimated POM. The most popular are G 2 , McFadden's pseudo r-squared, Maximum likelihood pseudo r-squared [37] , and Cragg and Uhler's or Nagelkerke's pseudo r-squared.
In addition, the main literature suggests running specific goodness of fit tests for binary, multinomial, and ordinal logistic regression models: among others, the Lipsitz, Logitgof and Pulkstenis-Robinson tests (Hosmer-Lemeshow tests). The Lipztig test [38] uses the likelihood ratio test with g-1 degrees of freedom. The Hosmer-Lemeshow tests [39] compare observed with expected frequencies of the outcome and compute a test statistic which is distributed according to the chi-squared distribution. The degrees of freedom depend upon the number of quantiles used and the number of outcome categories. A non-significant p-value indicates that there is no evidence of good fit. Fagerland and Hosmer [40] suggest that the Lipsitz test should be run alongside the ordinal Hosmer-Lemeshow test and the Pulkstenis-Robinson test.
Results
Sample characteristics
The sample of respondents is composed of 317 people, including wine consumers and those willing to pay a price premium for an organic wine (65% of respondents). A total of 61.5 % are female, and approximately 50% are aged between 18 and 35 years, 27% between 36 and 50 years, and approximately 25% between 51 and 75 years. Additionally, 40% of the respondents live in Veneto and 60% in other Italian regions (Appendix A).
In general terms, respondents have a high level of education: about half of the interviewees claim to have a graduate or a post-graduate degree, 48% of respondents have a high school diploma, and the remaining 3% have a lower secondary school diploma.
Data analysis related to the respondents' profession shows that about 70% are employed. Furthermore, more than half of the interviewees claim to consume organic wine and about 83% consume organic products.
Considering wine consumption habits, 74% of the sample frequently (more times a week) consumes wine and about 55% mainly at home. The questionnaire took into account nine qualitative attributes of wine (design, vine, trademark, price, harvest year, place of production, certification, organic certification, and additives) and respondents were asked to state their preferences. Design was not very important for 60% of the sample, and quite important for 25%; harvest year was of negligible importance for 35% and quite important for 29%; 50% of respondents believed that price was moderately important and 26% that it was very important; trademark was unimportant for 18%, while the remainder of the sample was split equally (37%) between very and moderately important; organic certification was important for 38%, while approximately 27% considered it of low importance or quite important; the vine was very important for 45%, and fairly important for 31% of those interviewed; and responses were similar for place of production, additives, and certification: approximately 50% of respondents considered these very important, and only a minority (approximately 15%) unimportant.
Among those who consume wine, 44% state that they drink organic wine. When asked the price premium they were willing to pay for organic wine, 65% of interviewees answered (317 statistical units).
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Model Estimation
Preliminarily, a set of explicative variables were selected, using the Kruskal Wallis Test (Appendix B). This is a non-parametric test and is used to verify whether changing outcome categories results in the groups of respondents being from identical populations (Null Hypothesis: H0) or whether at least one of the groups comes from different populations than the others (Alternative Hypothesis: H1).
The null hypothesis is accepted (according to a p-value >0.10) 10 times out of 18, so it can be said that groups have the same scoring tendency, while for the other variables -Employed, Age, Consumption Frequency, Organic Wine Consumption, Organic Product Consumption, Price Importance, Harvest Year Importance, Additive Importance, and Organic Certification Importancethe hypothesis H0 is rejected.
As a first step, a POM model with all these variables was estimated. The outcome variable is the price premium that respondents are willing to pay for organic wine ( Table 1 ). The estimated coefficients of Harvest Year Importance, Additive Importance, and Organic Certification Importance did not prove statistically significant results, and the stepwise technique was used to re-estimate the model. In the end, all the estimated parameters were statistically significant. Table 2 shows the final estimated ordered model with J = 4 response categories and three intercepts (usually they are not used in the interpretation of results). The model was estimated using the polr function from the MASS package in R. 
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Postestimation: Checking the Parallel Lines Assumption (Brant Test) and Model Fit
The results of the Brant test (Appendix B) provide evidence that the parallel lines assumption has been accepted in all cases except for Low price importance.
Moreover, the Goodness of Fit test for ordered response models [35] is reported in Appendix B. The G 2 test (log-likelihood ratio) and the statistically significant χ 2 statistic (p-value <= 0.001) point out that the final model improves the goodness of fit over the baseline intercept-only model. In Appendix B, outcomes presenting McFadden's pseudo r-squared, Cox & Snell's Maximum likelihood pseudo r-squared, and Cragg and Uhler's or Nagelkerke's pseudo r-squared are reported.
The Lipsitz and Hosmer-Lemeshow tests (Logitgof and Pulkstenis-Robinson tests) indicate that there is evidence of a good fit, except for the Price Importance variable; for this covariate, the parallel lines assumption is rejected.
The estimated effect of the explicative variables is given by the estimated coefficients, and usually, the intercepts are not of interest, except for estimating response probabilities.
More interesting is the OR interpretation (Table 3) , which can be summarized as follows:
• Employed: the response is in the low direction rather than the high direction and it is equivalent to about half the estimated odds for Unemployed (reference group); • Age1 and Age 2: the responses are in the low direction rather than the high direction and are equivalent to about half the estimated odds for Age 3;
• Price Importance High: the response is in the high direction rather than the low direction and it is equivalent to about two and a half times the estimated odds for Price Importance Medium (reference group); • Price Importance Low: the response is in the low direction rather than the high direction and it is equivalent to about half the estimated odds for Price Importance Medium (reference group); • Consumption Frequency High: the response is in the high direction rather than the low direction and it is equivalent to about twice the estimated odds for Consumption Frequency Low (reference Group); • Organic Wine Consumption: Yes: the response is in the low direction rather than the high direction and it is equivalent to about half the estimated odds for Organic Wine Consumption: No (reference group).
The estimated odds that an employed respondent's response is in the low direction rather than the high direction is equivalent to about half the estimated odds for the unemployed (exp(−0.579) = 0.560). Hence, employment decreases the log-odds of falling into or below any category. Looking at age, the reference category is people above fifty years; Table 3 shows younger people have an odds ratio of less than one (about 0.5), which means that younger people (<50 years) are half as likely to pay a low price premium as older people (>=50). Interviewees who already buy organic wine or for whom price is not important also show an odds ratio of about 0.5, so, like employed persons, they have higher odds of paying a price premium than the reference category (does not buy category and for whom price has a medium importance). The estimated odds that the response of consumers who frequently drink wine or think price is important is in the lower direction (to the left) rather than the higher direction is about twice the odds for consumers who occasionally drink wine and for whom price is not a determinant. From the fitted model, it is possible to calculate the estimated cumulative probability for selected variables. The results are shown in Figure 2 and Table 4 . These represent, in a more intuitive way, how explicative variables affect the ordinal outcome.
The consumer has a probability of two thirds of choosing class 1 or 2 (0.01-1.49€ and 1.5-2,49€), therefore he/she has a low or medium willingness to pay a price premium. Compared to the baseline employed, younger and older respondents, organic wine consumers, and persons who state price is of low importance are more likely to choose class three or four (2.5-3.49€ and >=3.5), so they are more willing to pay a higher premium price in order to buy organic wine, while interviewees who consider price as very important are 68% more likely to choose class 2 and those who consume wine frequently are 50% more likely to choose class 1. 
Discussion
Consumption of food and non-food items is stagnating in Italy. Organic products instead show a positive trend, with a sales growth of 15% in the first few months of 2018 [41] . Moreover, nowadays, food consumers have changed their priority: price is less important, and different aspects are growing, such as environmental attention, food safety, health, and wellness. Organic products accomplish these new needs, but are consumers willing to pay a higher price? And to what extent? The objective of this paper was to analyse the willingness to pay a premium price for an organic wine and to estimate the variables that affect the class of WTP, using a proportional odds model.
Before our final comments, we would like to highlight two important aspects of our research. Firstly, all results have been obtained from a convenience sample chosen due to the difficulty/impossibility to spot the target population, i.e., individuals who usually consume wine. Survey respondents are a self-selected group that use the internet. Therefore, the dataset has some limitations regarding the representativeness of the Italian wine consumers, the risks of including multiple responses, and the introduction of bias due to the characteristics of those that use the internet. As opposed to a random sample, the results may not be used to make an inference about the whole population of wine consumers.
However, thanks to the growth of internet use among many Italian citizens of different ages, regions, and genders, we believe that our survey may provide an interesting insight into the opinions of Italian wine consumers.
Moreover, our data were not collected from SC experiments and were not analyzed using Random Utility Models (RUM). These models rely on Luce's Axiom of Choice also referred to as the Independence of Irrelevant Alternatives, or IIA for short. IIA hypothesis means that the probability ratio for the two alternatives depends only on the characteristics of these two alternatives and not on those of other alternatives. IIA is a very strong hypothesis, hardly satisfied, so that in the most recent literature, to our knowledge, there are no empirical works testing the IIA hypothesis. We believe that if IIA is not satisfied, the WTP estimated by RUM may be affected by a further not negligible bias. Although it is well-established that the bias in the WTP is greater if the CV method is used rather than the one derived from the RUM models, we preferred to use the CV method (according to Sogari et al. [22] ) and estimated WTP through a statistical model as POM, for which the data collected by our survey satisfy all the underlying theoretical hypotheses.
The results show that half of the respondents claim to consume organic wine and confirm that consumers with a positive attitude towards organic products (wine in particular) are more willing to pay. In particular, 65% of interviewees answered that they were willing to pay a price premium for organic wine. According to previous studies, WTP is affected by several variables regarding socioeconomic characteristics and behavioural aspects of consumers. Attributes like gender, education, 
The results show that half of the respondents claim to consume organic wine and confirm that consumers with a positive attitude towards organic products (wine in particular) are more willing to pay. In particular, 65% of interviewees answered that they were willing to pay a price premium for organic wine. According to previous studies, WTP is affected by several variables regarding socio-economic characteristics and behavioural aspects of consumers. Attributes like gender, education, harvest year, brand, place of origin, additives' presence, and organic certification are not significant. In other words, we found age, occupational status, consumption frequency, organic wine consumption, and price importance as attributes somehow affecting WTP for organic wine.
As expected, younger people have a more positive attitude towards wine with sustainable characteristics (in line with the findings of Sogari et al. [22] , and Bernabeu et al., [29] ). They are more educated and sensible to environmental questions. We found that consumers aged under 50 have a higher WTP: about 50% of respondents indicate more than 2.50 euros as a price premium.
The survey also found the price range which the wines usually purchased belong to and the average value of the sample is equal to € 11.9 per bottle (0.75 l). This means that the respondents would be willing to pay at least 20% more than the price of the conventional wine. One third of the sample would also be willing to pay + 30% or more for an organic wine.
In addition, employed consumers, as expected, claimed a higher WTP than the unemployed. This result is probably linked to the income of the consumer, according to previous studies of Pomarici et al. [14] , Sellers [28] , and Woods et al. [42] , which showed that the income of the consumer has a positive impact on WTP for sustainable wine.
Price is another attribute that affects preferences for organic wine. In particular, consumers that state that price is a very important factor in the choice of a bottle are less willing to pay for organic wine. In line with previous studies, consumers who are less interested in the sustainability of wine mainly pay attention to the price when choosing a bottle, while, in contrast, the more environmentally oriented consumers spend, on average, more for wines consumed at home [14] .
Finally, consumption frequency is also an important driver of organic wine and influences the WTP. Our results indicate that consumers characterized by a low consumption frequency have a higher WTP for organic wine. From our point of view, these interviewees sometimes buy wine, probably for special occasions, hence they prefer to buy a particular and expensive wine. Somehow, this result seems to be in contrast with the work by Pomarici et al. [14] , which showed that those who consume wine more frequently are often more interested in sustainable wines. In our opinion, this difference depends on the aim and method of the two papers: Pomarici et al. [14] identified two segments of consumers (low vs high-involved in wine sustainability) using attitude towards the environment. Conversely, in this paper, we chose to estimate willingness to pay a price premium for an organic wine. Moreover, we estimated a Proportional Odds Model, and therefore are able to assert how one variable affects the probability to choose a higher price given other observables. In contrast to this, Pomarici et al. [14] could describe the observed features of the two groups without being allowed to state the net effects of each variable.
The results show important differences in the WPT between different market segments, and target marketing should be a perfect tool to address the segment of consumers willing to pay the higher price premiums. For example, big-data from social media could be exploited to find younger people with a low consumption frequency of wine and a taste itinerary could be proposed to them. The results obtained could be very important in terms of increasing a firm's competitive advantages. Sustainable wine is a way to differentiate one's own product and satisfy an increasing demand of organic product in the segment of consumers willing to pay the higher price premiums.
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